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THESIS  DESIGN 
OF 
AN  APPROACH  FOR  A  PROPOSED  BRIDGE  ACROSS  THE  CHICAGO 
RIVER  AT  LA  SALLE  STREET,  CHICAGO,  ILLS. 

INTRODUCTORY  REMARKS 

There  re-nains  no  doubt  but  that  in  the  near  future  Chicago 
will  require  another  bridge  across  the  Chicago  River  joining  the 
North  side  and  the  Loop  district.    This  is  made  necessary  be- 
cause of  the  increasing  amoiont  of  traffic,  both  trucking  and 

street  car,  which  is  now  only  indifferently  accomodated  by  the 
five  existing  bridges  at  Wells  St.,  Clark  St.,  Dearborn  St., 
State  St,  and  Rush  Street,   The  latter  bridge  does  not  carry 
any  car  tracks,  hence  the  other  four  bridges  are  badly  congested 
during  the  rush  hours. 

Another  reason  for  a  new  bridge  lies  in  the  fact  that  a 
"boulevard  link"  or  boulevard  and  bridge  connecting  the  Noj'th 
side  boulevards  with  those  of  the  West  and  South  sides  has  been 
proposed  and  even  planned  for  this  street.    At  present  nothing 
of  the  kind  exists  except  the  poor  makeshift  consisting  of 
Michigan  Avenue,  the  Rush  Street  Bridge  and  Ohio  Street, 
Notwithstanding  the  fact  that  there  are  objections  to  this  plan 
such  as  a  detour  away  from  the  ^sike   front,  where  the  boulevard 
perhaps  should  be,  the  extreme  length  to  be  paved  and  other 
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ninop   oonsiderationa,    thore   still  remains   several  good  rsasons 
why   it  '/ould  bo  a  good  plan.        It  would   connect  readilj-   with 
Jaokson  Boulevard  on  the   south  and,   by  means  of  Ohio  Stroot, 
with    '.Incoln  Par'];   3oulov<ird  on   the  north.        There  are  few   car 
lines  on  La  flajt-le   Street   or  Avenue   to  bo  reiaovod   since   there 
is  only   the  small  loop  from  Randolph  Rt.    t,o  Monroe   fit. 
La  F^alle  F5t.    is  nor,  a  business  street   in  the   sense  that  State 
street   is  and  for   that  reason  the   traffic  oi   trucks  which  would 
be   diverted  to  ooher   streei.3  ^vould  be  buc  a   alight   disadvantage. 

At   any  rate,    a  bridge  will  soon  be  nocossary   and   on 
account  of  the  restrictions  cind  rules  of  tho  ?3anita,r7  District 
we  may  assume  that   it  will  be   a  bascule,   rollsr-lift  bridge   of 
8o.ie  kind.        Cenier  pier   drawbridges  of   sufficient   span  are  un- 
wieldy and   involve   too  great  a   loss  of  tLme   in  opening  and  clos- 
ing beside   tho  added  disadvantage  of   obstructing  river   traffic 
on  account  of  the   center  pier   and  pile  guards  necessary. 

The  Sanitary   rjistrict   specifications  require  a  water- 
way of  200'    by  2li'.  This   can  be   rrovided,    ani  has  b  .en  at 
Clark   and  Dearborn  Sts.  ,   whore   similar  bridges  have  been  ereotod 
by  means   of  by-passea  between    the  bridge   foimdations   and    the 
dock   line,    and  this   is  done   so   ^hat   the   span  of   the  leaves  will 
not  be   too  Ions.        The   sp;in  of  the  Dearborn  ^>t.    "^ridge  is   164.5 
and  the   clear  waterway  between  protection  cribs   is   142'.        By 
measurement   tho  river    is  280.5'    wide  at  La  Salle   St. 

From  the  profile,   Plate  I,    iL  can  be   s.^en   that  no 
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striictural  approach  la  nocessary  at  the  south  end,  although 
the  grade  will  be  quite  steep.  However,  a  similar  or  even 
greater  grade   la  used  at   eomo  of   the  other  bridges  and  will 

be  used  horo.        On   the  North   side,    owing   to   the  Ohioago   and 
Northwestern  Ry.    tracks,    it  will  be  necessary    to   start   the  ap- 
proach at  Kinale   stroet  and  bring   iX/  up  by   the   easiest  possible 
grades  ovor  these   tracks  and   then  down  again   to   the  bridge, 
whose   elev  .tion   is  practically   fixed  on  account   oC  the   south 
approach  and  river   traffic.        To  obtain  enough  head  room  over 
the   tracks  and  yet  not  have  prohibitive  grades  on   the  atproach 
w«    foijnd   it  necessary  to   lower   the   traokfs  at   this  point. 
From   elevations    it  was   found  that  the   tracks  wero  about  2^' 
higher  here  than   they  wore   at   either   Clark  Fjt. ,    or  Wells   St., 
so   that   T.hey  could  be  lovored  without   any   in oonv'3n lance. 
Thus  allowing  2'    4"    for   depth  of  flo.r  beams  over   the  tracks, 
or  rather  between  top  of  pavement  and  lov,'   iron,    .ve  have  a  head 
room  of   in*    10"    clear   .vhich  i-:  deemed   surflcient  and   is,    in 
fact,  the  raaxlmijra  at   the  Clark    Itreet   approach. 

It  will  be  necessary   to  afford  a  team-way   at  one  side 
of   the  approach  to   permit   aoces^s   to   the  warehouses   along  North 
Water   ^t.        Taking   this   at  20',   which   Is   ample  room   for   two 
trucks  to  pass,   we  have  60*    loft   for  roadway   and  sidewalks, 
since   th  ;    street   Is  BO'    wide.        This   is  divided  as   follows: 
roadway   40'    and   sidewalks  10'    each.         '^^ince    the   teamwa;;^   is   at 
one   side   tho  apyroach  must  be   on  a   skew  and   this   Is  arranged 
so  as  to  be  gradual   to   the  bridge,    excepting   the   span   across 


(fi'  -  o" 


4, 


the  trac^cs  which  will  be  parallel  with  the  centerlinf;  of   the 
street. 

In  order  to  ppovide  entrance  to  the  blina  alloy  on  t'le 
wost  side  oT  La  Salle  Avenue  between  Kinzio  ajid  North  7/acijr  3ts. 
it  will  be  neooasary  to  build  the-  retaining  wall  noi'th  of  thi3 
alley.    -'rom  these  oonsiderations  the  aoi-iroaoh  from  hero  to 
the  sirdcr  will  bo  divided  into  three  spans  of  34'  each  and 
to  simplify  desii^n,  details  and  shopwork  th^  spans  on  the  other 
sides  of  the  girder  will  bo  also  34'  In  length. 

In  order  to  afford  a  driveway  on  each  side  of  the  outer 
tracks  or  to  permit  of  another  track  beinc;  laid  we  tako  the 
span  of  the  track  :Ur--ers  as  74'  or  six  panels  of  12'  4"  each. 
Owin.,  to  the  arrali;^3niont  of  the  tracks  it  is  possible  to  divide 
this  into  two  spans  of  57'  each  but  to  provide  as  launh  unab- 
structed  passage  as  possible  and  also  to  provide  ll'or  future 
rearrangement  of  the  tracks  it  was  deemed  best  to  make  it  one 
span  of  74' , 

.'^rom  this  point  on  to  tho  river  we  have  34'  spans  as 
stated  before  except  in  tho  last  panel  which  is  7'  ^''."    in  length. 
This  pfiinol  is  securely  braC'^d  both  transversely,  loni^itudlRally 
and  diagonally  to  withstand  the  shock  from  the  brld,f30  structiore 
itself  as  well  as  the  approach,    Since  the  entire  structure 
is  about  554'  in  length  it  is  necessary  to  provide  sovoral  ex- 
pansion joints.   To  obtain  as  much  rigirlity  as  possible  the 
track  ;3irder  has  no  expansion  joint  at  either  end;  besides  it 


would  expand  only  about  .43"  tor  a  75°  range  of  lomporature. 
However,  expansion  joints  are  providod  at  other  points  as 
sho'.'/n  on  Plate  VI  and  in  detail  on  Plate  III. 

PLATED 


Plate  I  shows  a  ijlap  and  profile  of  La  ^alle  .'^t.  and  Ave. 
(it  beinG  called  La  3alle  Ave.  north  of  tho  river)  from  Lake 
3t,  to  Kinzie  '^t.   The  field  work  was  done  in  the  latter  part 
of  1907  and  included  a  traverse,  tri-ngular  neasuroment  of  the 
distsnoe  across  the  river,  and  a  line  of  levels.    The  levels 
were  run  from  a  3.  ".  at  the  N.  R.  Corner  of  La  lalle  and 
Randolph  sta. 

Plate  II  shov/s  the  middle  girder  across  the  tracks  and 
its  floor  beams  and  connootions  as  well  as  the  post  and  brac- 
ing, 

Plato  III  shows  tho  outside  girder  of  the  same  span  be- 
sides the  floor  beam  ajid  sidewalk  connections,  and  posts. 

Hate  IV  is  a  section  of  the  approach  at  A  -  A  Plate  VI. 
It  shjws  tho  details  of  the  expansion  joints  and  column  foot- 
ings which  are  used  throughout  the  structiire. 

Plate  V.  Bhjvs   zYi'S   construction  of  the  end  panel  with 
its  bracing. 

Plato  VI.  is  an  elevation  una  plan  of  the  completed 
structure  with  the  location  of  the  columns,  expansion  joints, 
elevations,  etc. 

Plate  VII.  is  a  plaui  and  elev  .tion  of  the  retaining  wall 
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The  roadway  will  be  paved  with  tlrst  class  Shuiicin  Paving 
resting  on  transverse  1"  oak  strips  4"  wide  ;ind  spaced  G" 
apart.    Those  are  laid  on  4''x0"  yollow  pine  placed  diagonally 
at  an  angle  of  45"  and  5"  apart.   These  rest  directly  on  the, 
stringers  to  which  thoy  are  attached  by  hook  g. ikes. 

The  sidewalk  flooring  v/iii  bo  guarded  by  a  .5^"x  '6i^   x  3/E5* 
angle  on  the  edge  a.Q   \7ill  also  be  the  6"x  ■''"  oak  guard  timbers 
on  the  girder  span. 
Retaining  ''/alls,  and  OoluTin  Footings, 

These  v/ill  be  constrr.cted  of  concrete,  on-i   part  of 
cemont  to  2^   piirts  of  sa,nd  .and  five  parts  of  crushed  stono^ 
well  mixed  and  pl;iccd  in  tnibstantlal  lorms.   The  cement  nay 
be  any  first  claes  brand  which  will  coir^ply  with  the  specifi- 
cation-; of  the  A.  "?.  C.  E.   The  sand  mu.t  be  clean,  sharp 
and  of  graded  sizes.   The  stone  must  be  first  ciuality  Utic- 
atone  bt  graded  sizes.   The  col'omn  bases  must  be  filled  Tith 
cement  mortar  up  to  the  top  of  the  side  plat'is.   The  side- 
walks on  the  approach  up  to  the  retaining  wall  will  be  of 
1 — 2i — 5  concrete  on  <-i   6"  cindar  base.    The  fill  back  of  the 
retaining  wall  will  be  of  compacted  earth  <and  the  paving  will 
be  of  granite  blocks. 
Street  Car  Tracks, 

The  street  oar  tracks  will  be  standard  7"  -Irder  rails  and 
will  rest  directly  on  the  stringers  to  which  they  will  be 
bolted.    On  the  structure  the  center  lines  will  be  spaced  12'-  0" 
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apATt  and  will  grarbially  oonvorgg  from  the  abutmont  to    9  '  6  " 
at.  Klnai'*  otroot. 

As  no tort  above,    tho  struotur©  will  bo  dlvidea       into 

on©  girdor  span  pf  74',   slight  panels  oS  34'   !ind  an  end  pan«ifl 

of  7'    3". 

Design  of  I4dln  Girder  ntrlngors. 

Th(ir«*  will  bu  thro©  girders  fJiaood  SO'   (ipiiJ't  with 

floor  bofiw  spaoins  of  12*    4".     The  niaximiira  bending  ao:ient 

for   the  I'A*  4"   etring*?r  v/in  oooiir  whon  tho  sto.aa  roller  is 

in  the  .Dlddlo  of  tho  Btrlngor  .jjtI  ^ili  ^^vvil  Hi  x  c'   2"  = 

71  kip-fcet  on  t'^o   ytrlngors,   or  ;55i  kiiJ-fcot  on  one  atrln.'iar. 

Aseumins   th«  woight  of  flooring  as  4M  por  board   foot,   the 

floor  XoiA  when   tho  stringops  aro  placed  2'    -5"   apart  »vould  bo 

4a  X  4  w/4  s  a  l/.>  X  l-i  l/o  »=  .603  kips,  aino©   (.hora  are 

about  4    'j/4  Rd.   ^t.    vor   .«3<i.   ft,   of  floor  aroa.       Then   tho 

.605  X  1^    l.A 
bending  mosaent  e  iuals  B  -■  ,  '41  kiy-f^'^t. 

Tho  »trs)Ot  oai*  givoa  a  soiiiont  of  Ji8.22  kip-t  ..ot;    trioraforo, 

tho  stoaiTi  roller  givos   tho  largest  aonont  and  will  bo  uaod. 

Thon  the  total      loaent  «»fii«JJ-8  '"''''•1  kip-fiot,        Thia  givau  a 

•C7.1    X   Ig 
aection  taodulue  of  13       »  54, ;s.        Therefore,  ^?o  uoo  a 

12"     /j5|  I  beaa. 


Floor   Beam. 
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stringers  will  be  placed  2'    4"   apart   excepting   the 

fi?st   car   track   stringer   vvhich  will  be  5'    v"    from   Llie  xniddle 

girder.        Aosuina  dead  loai  of   floor  boam  as  loO#  per   foot 

of  lenglh.        The  maxium  live   load  reaotion  comes   mxiA\   two 

steean  rollers  a^   the  panel  f»cinta  and  ^ives  a  monisnt  of 

162.90   kiiJ-foet.        The  moment  due   to    stringers   equals  10.43 

kip-foet.        Moment  d^e   to   floor   beam   equals   7.50  kii..— feet, 

Moment  due  to  live   load  of  100-;'  per   s>^,    it.    equals   !•':>, 04 

lip-feet.        This  gives  a  total  moinont  of  197.22  kit.-ftiot, 

or  2o6G.C4  kip-inches.         '/e  will   try  an  18"    ;i  o/o"   web   plate 

and  4"x  4"x  -5/4"      and  one   9"x  a"    covex^  plate.        This  gives 

an  area  of   10, 3S  plus  4.5   or   15.56  sq.    ina.        fSnbtracting 

rivets  we  J:ave  a  net   area  of  11.58   sq,.    ins;    reauired   area 

2506.64 
equals   13   x  15.. 54  =   11.12   sq.    ins.        Therefore,   wo  will   use 

4''x   4"x  5/4"    angles  u-nd   one   0"x  ^"    cov^r   plate. 

Testing   the  web   plate     or    shear  v/e  have   a    total   shear 

of   32.888  kips.        This  divided  by   12.5   equals  2.03   aq.    ins., 

the  required  area.        Wo  have  10  x  0/8"   or   5,75    bq.    inc.,    or 

a  net  area  of   0.75    sq.    ins.        This  gives  us   4.12    sq.    ins. 

for  rivets,   or  roon   j-'or   11  rivets.        Therefore,   v/e  can   use 

an  18"x  5/3"   web  plate. 
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End  Floor  Beam, 

Tho  reaction  duo   to  stroot   oar  will  bo  20.37  kips   on 

one   stringer   and  11.5   and  7.52   kips   due    to   ste<aii  roller,    and 

1.16  kips   due    Lo   flooring  and   1.66  Icipa   due   to   etrln:3er3 

•'fhich  will  give   a   tot->,l  reaction   of  46. ai   icips   at   the   in::ide 

eirier,    <Jid  52, o2  kips   at    the  outside   girder.        Thl.'i   ^ivos 

us   a  total  .'loment  of  5227. o  kip-ins.        Trying    '"x  o^x    "/o" 

angles  and  lO^x  t"  web   plate    '^e  hax/e   a  total   flange   area  of 

3227.6  = 

12,02    sq,.    ina.        The   reiuired  aroa  equals        13   x  14. CI  = 

11.6   sii.    ins.        Therefore,   we  will  use   t>iis   soclion.         Toat- 

in;3    the    '/eb   plate   in  '^hich   we  have   an  area  of  Q   s'i.    inr>.    or 

a  net  area  of  6. .'5    sq,    ins.,    the   shc^rln^:    stre   s   is   equal  to 

12.500  -   90  X  10   X  2"   =  Oi'ii'^O^-    per    sq,    in.        The  max  Liar,   ahear 

of  52620    vhen  divided  h'j   Q300   equals  5.6   sq.    in  j.    go  w:     will 

uae  a  1   "x  i"    -veb  plate.        '"'ividin'^    the   shear   by   the   effective 

32S2Q 
depth,    or      14.54  =  ?i67>PA  per    aq.    ins.    io   the   stress  per 

lineal    inch  which  inust   be   transferred   froni   flange  to  v/ob. 

The  bearin*;';  value  of  a  3/4"   rivet   i."   a  i"   plate   is  5400#  per 

5400 
sq.    in.        Therefore,      7>6'62  =  1,5"   rivet   spacing.        SiiJl-rly 

we   find   spaoing  of  2.21"    and  3,5"   between   the  next    stringers. 

Middle  Girder. 

The  live  load  moment   cu'^   to    straet   car   equal.-   1042.54 
kip-fo-et.        That   due    to    steain  roller   equals  509. B  kio-feot. 
Moment   due   to   live   load   of  lOO-f  p  ir   sq.    ft,    equals  547.3 
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klp-foet.        That   duo   to   dead  load   equals   086.79  klp-foet. 

And    Lhe  portion  of   this   total  going    co   tho  middle  girdor   from 

one-half  the  bridcje,   will  be   1468,06  kip-feet,    — or   a  total 

of  ;55250  kii.-Ins.    fro.   th  j  whole  bridge.        Trying  S^x  S^  k  6/^ 

angles,    one  17"x  5/8"   plat©  ':jid    two   17"x  5/8"   plates,   we  got 

a  required  area  of  '6'i,'69   sq.    ins,,    and  a  not  area  of  40.51 

sq.    ins, ,    and   therefore, use  this   section, 

155470 


For  rivet  spacing  we  have  a  stress  of   70. >3    = 

1919#  per  lineal  inoh  of  flange.   Tharoforo,  the  spacing 

5070 
in  the  first  panel  will  be  1919  =  2,64"  or  say  2.5",  and 

102:50 
60.70  divided  by    7063    or  3,5"  in  the  next  panel. 


Outside  "irder. 

In  the  outside  girders  we  hav a   a  bendin     moraent  of 

23808  kip-ins.,    and  use  6"x  r"x  7/e"    angles  and  one   I'r'x  3/8" 

plate,        For   the  rivet   spacing  we  have  5070   divided  by 

107060 

70SS"   =  .5.33"  for  the  first  oanol  and  similarly  4.8"  for 

tho  second  panel. 

The  -'eb  plates  in  all  girders  will  bo  72"x  5/3"  platoa 

and  5"x  5i''x  :5/0"  wtiifeners  spaced  4'  1  l/3"  .-part  will  be 

U30d.    The  plate  has  :in  area  of  27  sq.  ins.  and  the  required 

135^70- 
area  is   12500  =  10.9  nq,  ins.  for  the  mifdle  girder;  this 

leaves  room  for  16.1  divided  by  5/8  x  7/8  or  49  rivets  but 

a  gmaller  web  should  not  be  used. 


Main  G-lrder  "Didewalk  ■ 

The  0trin£jers  will  be  12*    4"    long  and  spaced  2*    6"   apart 
The  .total    loraent   is  o948  kip   ins,,    and  we  use  6"      12.25f  I 
beams. 

"Sldevralk  Floor  Beams. 

The   floor  beams  are  10'    oantilevors.        The   total  bending 

moj-nent    is   "361.44  kip   Ins.,    and  we   can  use   a  24"    and   8"x3/8" 

web   plate   --mi  Zi^ x  ^h^x  h^    anglse.        The   total    shear   is    17.60 

17000 
kips,      and  '^o  need  2307       or   eight  rivets   for   ocnnoctions, 

since   the   shearing  value  of   0/4"    field  rivets   for    floor   systa  m 

is  235 7# 

End   Oidewalk   l^'loor  y^ earns. 

For    the  end   si   ewalk   floor   beara   the   total  ben   in^  rnoraont 
is   1605.72  kip-ias.    find   vg   cjiji  use   S^^x  Zl^x  0/4"    finglcs. 
Thi    total   shear   is  3700   kips,     Jid  -ve  need   17  rivets    for    oon- 
nec  tlons. 

34'   Panols--"-trinfJ:ers. 

The   strin-ers  will  be   spaced  2'    4"   apart   and  have  a 
total  bondinj^  moment  of   118.618  kip-ft.    lor    those  imd^r    the 
steara  roller,    and  131.80 0  kips    lor    those  linder    the   car    tracks, 
and  we   can  use     iiO"      oo.f     I      beajns    for   the   former,    and  20" 
80?^     I      b-^aras   for   the  latter.        "^or   connections,    dividing 
the  total   shear   of  21015^  by  103574,    th^    shearin-  value  of  a 
3/4"    fi'ild  rivet    for    tlDor    system,   we  will  need   ten  rivets. 


:.,.     r.v-OJ^ 


'H.VT  .     . 


•  ■n^m^~:    I'ii 


^0   ^cj: 
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34'  Panols — Floor  Boatua 

The  maximum  stringer  reaction  for  the  aire  it  car  in 
two  p;.nels  is  2^.21  kips;  for  tho  steaa  roller  lo  is  11.5 
kips  on  the  outer  stringer  and  7,02  kips  on  the  innor  stringer 
covered  b,-  it.   The  floorin^^  j^lves  a  reaction  of  1.7  kips; 
the  strin  era  2.27  kips  and  2.78  kips,  the  latter  being  under 
the  car  tracks;  the  live  load  of  100#  sg..  ft.  on  the  rest  of 
the  bridge  gives  a  reaction  of  4  kips  at  the  outside  end  and 
7.93  kips  at  the  second  ,  third  and  v-^-rth  stringers  from 
that  end. 


p 


■?-f' 


Jf'- 


qf 


1.5  h- 


H,'-(,^.^(, 


t37  t>7       //     -4^      /T       1,1      ^-7      n    jBS'p/ttrin^ 

j^7  a.ya    3.?-7    a-zA     ^.3.7    ^.tr   7  27    ?.  37  ^j.fftrfnj  it 


f-  T  t  T ,\V  %'l  niTl'V-'k  &mi 

Lis  a  reaobion  or   '..^.....j   /<-xi^t.   ^Jia  ^^-..-.-.o   i^x^-s, 


This   gives  u 

not   including   tho   end   loads,    at   the    inner   and  outer   ends    res- 
pectively.       Then   the  bending  jnomont  wruld  be   64,26  x   10   2/3 
X    12  — (32.69   X    ?   1/3-3.^7    X  4   2/6)    X   12   =  4341.6  kip    inches. 

Trying   4"x  0"x  7/";"    angles   and  one   9"x  ^'/fi^    plate,    we 
have  a  net  area  of   12. 20   sq.    ins.,    and  a  re-iuirod  area  of 
13  X  27.21  «  12.26    sq.    ins.        Therefore   the  above    section 

will  be  used.        Trying  a  30"x  3/8"     /eb  plate  ^^e  have  a  net 

47.200 
area  of   9,28    b  i.    ins.         9.28  "=   5092#  per    sq.    in,,    the    shear- 
ing  stress     on   the  web  plate.  The   safe   stre.-:s   is   12500-  90   x 
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30  X     /S  =  5300.        Therd'ore  we  oan   use  a  3/8"  web  plate. 

The  bearing  value  of  a  3/4"   rivet    in   a  3/8"    plate   for    floor 

'.-ystem   is   4708#.        Thorofore   the   rivot   spacins  will   bo   4728 

68350 
dividod  hy         27.21        or  about  2"    and   similarly    it  will  be 

2,7"  and  4"  in  the  next  soctions. 

fjidowalk  Stringers — 34'   Panels, 

These   atringors   are      spaced  2'    o"    apar L  and  tho    total 

bending  raoment   is  o05.88  kip-inches.        This  gives   us  a  aecLicn 

modulus   of  40.60,   henoe  we   oan  use   12"      45#     I      beaius,    whose 

6 .  028 
modulus   is  47.6.        For   oonnectiona  we  reiuire         2,557     or 

3   rivets. 

Sidewalk  Floor   ^eam  — 34'    Panels 

"^or  34'    panels  with   the   stringors   spaced  2^'    apart, 
we  have   a  total  bendin  ;  moment   on   the   canvilover   of  2439.0 
kip-Ins.        Assume  an  extension  of   the   floor   beam   sec  Lion  al- 
ready  designed.        The  not  area  of   flanges  as   designed   e^iUals 

2459.3 
12,3",        This  gives  us  a  poi3Sible   effective   depth  of     13  x  12.5 

13   +".        Therefore,    an  extension  of  section  air   ady  designed 

is  all  ri'^ht,        ^or    the  rivet   spacing  we  have   4728  divided  by 
39140 
27,21      or   3,3" 


End  Panel  Stringers. 

For  the   end  panel  we  have  a  total  bending  moment   of 
22.049  kip   feet   and   can  use   9"      25#     I      beams.        For    the    side- 
walk we  will  use  IS"      31. 5#     I      beams,   which,    though  heavier 
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than  n^odedj  will   obviate   the  use     of   coinplicated  connccbions 
and  details, 

Rnd  Panel   Floor  3eaiaa. 

Here  we  have  loadings   from  ^   the   34*    panel      ana.  ^ 
of   the  7*    6"   panel      and  get   a   total  bending  rjoment   of 
2520.780  kip-inohea.        Trying  a  21  x  3/g"   web  plate,    4"x  4''x 
3/4"   angles   and  a  O^x  .'5/8"   covf.-i*   I'laue  wo  ha.ve  a  net  flange 
area  of  10.505    sq.    ihs.    and  a  required  area  of  10.14   sq.    ins. 
Therefore  we  will  uae   the  above    section.        yor   the   last 
floor  beam  we  will  use   tho   same   eeotion  but   there  will  proba- 
bly be  a  floor  beara  designed  by   the   Sanitary  Distriot  resting 
oA  the   Goliomn  beside   it. 

Girder  Posts. 

For   the  middle  post  we  have  a  live   load,  rea  tion  of 

140.49  kips;    a  total   dead   load  reaction  of   7.3.90  kips  or   an 

equivalent   live  load  reaction  of  177.45  kips.        Trying  a  10"  — 

7/I6"     Z     b  .^r   GQlU'on,    ve  have   -Jjn  area  of    02. 5   sq.    Ins.;    the 

1 
safe   stress   e'lual   11,000   -  40   x  r  =  0434#  p   r   sq..    ins     when 

1    3.iuals   17*    or  204"    and  r   =  3.13.        This  gives  us  a  required 

area  of  21   sq.    ins,        Tho^eforo,   we    can  use    '.ho   10"   -   '^/l6*' 

Z      bap   colu;run.        On   th  3    outside  posts   "/e  liave  an   equivalent 

live  load  of  160.0  kips  and  will  u   e   the   same   section. 
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Bed  Plates 

The  total   load   on  the   largest    ooliian   Gq.uals  214, 69 

kips.        V7ith  an  allowable  pressure  of  250#  p  ir   sq.    in,    on 

214390 
the  masonry  we  ro-iuirG         SO       =  r58   sq,.    Ins,    as   the  area 

of   the  bed  plate.        Usin,;,  S"x  8*    SLncl^s    iho  bed  plate  .!u:t 

b-5  lfi"plus  10£;"+  1",    or  27i"   \7idQ,        Thar-aforo,   we  v.'ill  use 

a  28''x  32"    bod  plate. 

Approach  Poets. 

On   the   inner   approach   posts  v/e  have  a   total   squiva- 
lv-5nt   live   load  reaction  ol    118.38  kips.        Trying   12"      25# 
channels,     with  an  area  of  14.7    sq..    ins.,   we  have   a   safe 
stress  of   11,000  -  4.43  =   3158^  per   sq.    in.,    or   a  required 
area  oI   12.2   sq.    ins.        Therefore,   we   use   12"      20  ?■  channels 
for  middle  posts.        On    the  outer   posts  we  have  an  equivalent 
live   load  reaclion  of   104.92  kips   axid   can  lAse   12"      20i#   chan- 
nels  for   the   oiitside  posts. 

Bed  Plates. 

Under   these   col'.!:-^.n3  with   the  -i.a.xlmm  roacti'jn  of 
144720 
144.7fi  kins  -Te  noed  200     =   070   sq.    in.        Uain^   0"    angles 

the  plate  must   be  2   x  6"+    I2"+   1"    or   20"    vide.        "Ve  will 

ther»efo:'o  make   it  25''x  20" 
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Ajichor  Roda  and  Pl'^toB. 

■  "v"e  will  usa  a  column  baao  al-nllar    to   tho  ono  deelsned 
by  ^/addoll   for   elovnt-,>d  railroads   It  h-:ivin3  7/0"   an^leg,    4" 
vortlc'ii  plates   •-nd  "/"'.i*'   bed  pl-atos.        The  anchor   rods  o-r-e 
li"    m  diorast-or   ;in<l    viil  bo   "Ofiood  1""   apart   in  thi   ohannol 
ocluranQ   ^^d  14"    in    the     %     bar   col''jranG.        In  both  ws  use 
ourvod  ^.lato   connections  .ynd  4!i"K  •:!;''    '/arshars   an^'    stanciard 
n'.tta,        '^'c   can  also  uao   tho    3;«tio   .i,nohor   plate     r*8   shown   in 
Plate  IV  by   spacing    th'i  bolt  hoi  .-s   1'-"   apart. 

Coluran   '''   otiniiS. 

".'o  ^'ill  aGouiae   the  wei-^ht  of  earth   as  1.50#  p ^r  c\i.    ft. 

since    iho   coliirans  v.-lll  bo  placed   in   th«   street    vhere   the 

oarth   if3    ^uite   consolidated.        '^&  will   take    t.ho  an'rl©  of  r^- 

poao  of  tho  earth  u.>i  ;37*,        ?Iow  tho  middle'   colurmc  of   the 

girder  muut  ho-^   ;il4,.'5>)  kip::«        Avs-tning  a  basa  7.r,   feet 

214">90 
s>iuare  wa  ^vill  have  a.  boiirin;.;  v^^luy  of    tho   oarth  of     .70, 25  =* 

S011#  i-^^jr   S4.    It,        To   fln-I   the   dopth   to  'vh  Ich  tho   footing 

mu!.st  be  sunk   to  :.rovant    the  uphoaval  of  tho  o-iji'th,   wo   have 

. » 

q'    ==  l'»0   d     hQVQ  d   ia   the  roT-iirod  dc^-th,        Tbon     p     = 

(    1   -   £3  In    J   ] 

\    1   +  ri!.n  /  )    *    .141  i;0O    d   "^    .I'll   X   -//ni  d   =--  4,06 

Retaining  Wall, 

The  retjiLning  wall  vi^iz-X,  bo     U     shaped   <ind  retains 
earth   sloping  at   a  bf-,  grade  down«;ard,      TIvyovoj'    vo  '.rill  dosign 
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the  wall  as    if  the   surface  wjre  horiaontal,        Assiii-Ling  /  or 

the  an^jle    ol   repose     as  2'",    tho  weight,   of  earth  as   loO# 

per   on,    ft.,    tho  hei  ht   as  9   fjct   find   the  ^vei^ht   oT   conopcte 

as   ir;5#  per   cu.    ft.,    rroi  Rt-nklr.e's    ror;ii5la   : 

w'    h  1  -   sin  / 

P    +  W  X  h   X  t   X   5/;t  =        2        X   1   -    3in  )S     x  l/..   h,     v/g  fi/.d 

t      the   thioknoss  of   the    vail  at   the  base.        Th'is 

130   X  01 
1560   +   1    -^    X    1   X  Ve    t     =  2  X    .375    X    VS    ,    ainoc     P. 

tha   dead  load  reaolion    .inder   o?io    strin^jor   or   say  p  jX"    foot   of 

wall,    eiuals   15C0# 

From    this      t      is   Iglss    t?ian   5',    that    is,     If  v/o   take 
It   3'    v/ido    it  will  be   safe   ivo.i  overturning.        To    insure 
safety  wg   *ylll   take    it   as  o..)', 

Te  :.tinj   thio  for   bearin,^  -ve   find    Lhai,  .the  wall    jC 
long  has  a  ba^e   of   CO   z  •'.  j   or  210    S'i.    ft,        ''/ioh  an   allow- 
able    pressuro   jf  only  2,0')0#  por    ^q.    ft.    whioh   is    iUito   low 
tho  wal    vould  bear   420   .-ilps.        As  nay  bo    soon   frca   the    :^ost 
c  j:t:pMtations   tiiis   roaG\,ion   is   liapoaijible   'inder    tho   loadings 
used. 

"?c  will   therefore   -.ise   a   9'x  o'    reLainins  wall    sunk 
6'    below   the   surface   or   a   tolal   of  1"'    in  height. 
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